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(57) ABSTRACT 

An apparatus for planning a demand-supply scheme of a 
supply chain so as to increase the corporate profit. A 
demand-supply scheme including order receipt, order place- 
ment, purchase and supply in the unit of a month of each step 
of a supply chain that includes various steps, such as product 
sales steps, product-producing steps, steps of producing 
parts for producing products, etc. is set so that the order 
placement to each producing step becomes within an order 
receivable range that is calculated from the equipment, the 
manpower, the number of times of operation, etc. of the 
producing step. Furthermore, a demand-supply scheme is 
planned and changed so as to maximize a profitability index 
that is calculated by using a cost regarding the production of 
a product that includes a material cost, a manpower cost, and 
an equipment cost, a stock management cost, a transporta- 
tion cost, etc. 
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DEMAND-PRODUCTION SCHEME PLANNING 
APPARATUS, AND STORAGE MEDIUM 

INCORPORATION BY REFERENCE 

[0001] The disclosures of Japanese Patent Application 
Nos. HEI 11-346761 filed on Dec. 6, 1999, 2000-13 181filed 
on Jan. 21, 2000, 2000-262310 filed on Aug. 31, 2000 7 and 
2000-262310 filed on Aug. 31, 2000, including the specifi- 
cations, drawings and abstracts are incorporated herein by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 
[0002] 1. Field of the Invention 

[0003] The invention relates to demand-supply scheme 
planning apparatus and method, and a program for planning 
a demand-supply scheme, and a storage medium storing the 
program. More particularly, the invention relates to a 
demand-supply scheme planning apparatus for planning a 
demand-supply scheme in a supply chain in which at least 
two demand-supply steps having receipt of order, placement 
of order, purchase, and supply of a merchandise, are con- 
nected, and to a method for the same, and to a program for 
causing a computer to function as the demand -supply 
scheme planning apparatus, and to a storage medium storing 
the program in a computer-readable manner. 

[0004] 2. Description of the Related Art 

[0005] Systems have been proposed which prompt related 
supplier factories to coordinate so that parts, raw materials 
and the like from the factories are supplied in accordance 
with orders from customers (for example, in U.S. Pat. No. 
5,630,123). In such a system, a network is constructed by 
planning-coordination systems provided in factories. When 
there is a request from a factory on the network formed by 
the planning-coordination systems, a factory receiving the 
request responds to the request based on a production 
scheme of the factory planned by the planning system, so 
that the timing of supplying parts and raw materials can be 
appropriately adjusted. 

[0006] However, in the aforementioned factories coordi- 
nation system, consideration is not given to the time needed 
between receipt of an order and supply of the ordered item, 
the overall cost of a product, stock management, etc., so that 
it is difficult to make such a plan as to further enlarge the 
profit of a corporate entity. For example, if identical parts or 
raw materials can be purchased from a plurality of factories, 
the cost of a product varies depending on the proportions of 
volumes ordered with respect to the factories, and therefore 
the corporate profit also varies depending on the same. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the demand-supply scheme planning 
apparatus of the invention has an object to plan a demand- 
supply scheme for a supply chain so as to further increase 
corporate profit. The demand -supply scheme planning appa- 
ratus of the invention also has an object to determine the 
processing capability of each demand-supply step and con- 
tribute to a future expansion or reduction scheme. 

[0008] In order to achieve the above-stated object, a 
demand-supply scheme planning apparatus of one exem- 
plary embodiment of the invention includes first means for 



storing data regarding a cost and a time that are needed 
between a purchase step and a supply step of each demand- 
supply step of a supply chain in which a plurality of 
demand-supply steps each having an order receipt step, an 
order placement step, a purchase step, and a supply step that 
are related to a commodity, and second means for inputting 
an order receipt scheme of a demand-supply step of the 
plurality of steps that is located at a supply-side terminal of 
the supply chain. The apparatus also includes third means 
for determining scheme data regarding the order receipt step, 
the order placement step, the purchase step, and the supply 
step of each of the plurality of demand-supply steps based on 
the order receipt scheme inputted and a predetermined 
parameter, and fourth means for calculating a profitability 
index of the supply chain based on the scheme data deter- 
mined and the data stored by the first means. The apparatus 
further includes fifth means for changing the parameter and 
sixth means for setting, as ademand -supply scheme, scheme 
data that maximizes the profitability index calculated by the 
fourth means, of the scheme data determined by the third 
means using the parameter changed. 

[0009] Therefore, a demand-supply scheme with a maxi- 
mum profitability index can be planned. 

[0010] The demand-supply steps include production or 
sales steps that receive an order for, place an order for, 
purchase and supply a product or parts, and further include 
service provision steps that receive an order for, place an 
order for, purchase and supply services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The foregoing and further objects, features and 
advantages of the invention will become apparent from the 
following description of preferred embodiments with refer- 
ence to the accompanying drawings, wherein like numerals 
are used to represent like elements and wherein: 

[0012] FIG. 1 is a construction diagram schematically 
illustrating a demand-supply scheme planning apparatus in 
accordance with an embodiment of the invention, as func- 
tion blocks; 

[0013] FIG. 2 is a construction diagram exemplifying a 
hardware construction of the demand-supply scheme plan- 
ning apparatus; 

[0014] FIG. 3 is a construction diagram illustrating a 
supply chain as a specific example in which demand-supply 
schemes are planned by the demand-supply scheme plan- 
ning apparatus; 

[0015] FIG. 4 is a schematic diagram illustrating demand- 
supply steps; 

[0016] FIG. 5 is an illustration exemplifying a Petri Net 
model regarding products A, B in a supply chain; 

[0017] FIG. 6 is a flowchart illustrating a demand -supply 
scheme planning process routine executed by the demand- 
supply scheme planning apparatus; 

[0018] FIG. 7 is a flowchart illustrating a distribution 
adjusting process routine executed by the demand -supply 
scheme planning apparatus; 

[0019] FIG. 8 is a diagram indicating relationships 
between profit and adjustment and between loss and adjust- 
ment when order placement is adjusted by adjustment 1; 
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[0020] FIG. 9 is a diagram indicating a relationship 
between the number of inventory days of products and the 
price discount; 

[0021] FIG. 10 is a diagram indicting a relationship 
between the numb of production supply-waiting days and 
the sales opportunity miss factor; 

[0022] FIG. 11 is a model diagram in which amounts of 
order receipt in two product-producing steps are planned 
with respect to the amount of order placement of a sales step 
of every scheme month; 

[0023] FIG. 12 is a flowchart illustrating a scheme process 
routine; 

[0024] FIG. 13 is a flowchart illustrating an example of a 
step appropriateness determining process routine executed 
to determine appropriateness of each step; 

[0025] FIG. 14 is a block construction diagram illustrating 
a production scheme planning system in accordance with 
another embodiment of the invention; 

[0026] FIG. 15 indicates the content of a table of restrict- 
ing conditions; 

[0027] FIG. 16 exemplifies the content of a database of 
working days; and 

[0028] FIG. 17 is a conceptual diagram indicating rela- 
tionships among pieces of data that form a database of 
components. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0029] Modes for carrying out the invention will be 
described with reference to preferred embodiments of the 
invention. FIG. 1 is a schematic illustration of a construc- 
tion of a demand-supply scheme planning apparatus 20 in 
accordance with a first embodiment of the invention, in the 
form of function blocks. FIG. 2 is a diagram exemplifying 
a hardware construction of the demand-supply scheme plan- 
ning apparatus 20 of the embodiment. 

[0030] As shown in FIG. 2, the demand-supply scheme 
planning apparatus 20 has a hardware construction formed 
as a general-purpose computer that is formed by a CPU 42 
that is a central processing unit, as a central component. A 
bus 44 connected to the CPU 42 is connected to a cache 
memory 46, a cache controller 48, a main memory 50, a 
graphics controller 52 connected to a CRT 54, a keyboard 
interface 56 connected to a keyboard 58 and a mouse 60, an 
input/output interface 62 connected to a hard disk 64 and a 
floppy disk 66, etc. 

[0031] As shown in FIG. 1, the demand-supply scheme 
planning apparatus 20 has, as function blocks, a data storage 
portion 22 for storing various kinds of data regarding each 
step, a data input portion 24 for inputting a value of stock 
record in each step, sales schemes in sales steps, etc., an 
index calculating portion 26 for calculating a profitability 
index based on costs involved in production in each step and 
order receipt, order placement, purchase and supply in each 
step, etc., a scheme planDingportion28 for planning a basic 
scheme of order receipt, order placement, purchase and 
supply in each step based on the input stock record value, the 
input sales scheme and a target value of stock, an order 
receivable range setting portion 30 for setting an order 



receivable range of each step based on order receipt range 
data stored in the data storage portion 22, a scheme evalu- 
ating/changing portion 32 for evaluating the feasibility of 
the basic scheme of each step and changing the basic scheme 
to a feasible one based on the order receivable range set for 
the step, and a scheme output portion 34 for outputting a 
planned basic scheme, a changed scheme, the evaluation of 
a scheme, the profitability index of a scheme, etc. These 
function portions are realized by the hardware construction 
exemplified in FIG. 2 and below-described software com- 
bined. The function of each function portion, including its 
correspondence to hardware construction, will be described 
in detail below. 

[0032] The data storage portion 22, as a hardware con- 
struction, corresponds to an external storage device such as 
the hard disk 64 or the like. The data storage portion 22 
stores data regarding costs (e.g., a material cost or a labor 
cost per product or component part, an equipment cost, a 
stock storage cost, etc.) that are needed in the process from 
the purchase of products or component parts to the supply of 
products of each step, step data that include data regarding 
durations, for example, a time needed to produce products or 
component parts, a storage time, etc., transportation data 
regarding translation costs and translation durations 
involved in supplying products or parts, target stock value 
data regarding a target stock value in each step, order receipt 
data regarding the equipment capability, the personnel setup, 
the operable range, etc. of each step for setting an order 
receivable range of each step, sales data regarding sales 
prices of products and the like, etc. 

[0033] The index calculating portion 26, the scheme plan- 
ning portion 28, the order receivable range setting portion 30 
and the scheme evaluating/changing portion 32, as hardware 
constructions, correspond to the CPU 42 for executing 
processing programs, the main memory 50 storing pro- 
grams, etc. 

[0034] The index calculating portion 26, upon a request 
from the scheme planning portion 28 or the scheme evalu- 
ating/changing portion 32, calculates a profitability index 
based on data regarding order receipt, order placement, 
purchase and supply set for each step and the step data and 
the transportation data stored in the data storage portion 22, 
and sends the calculated profitability index back to the 
requesting portion. As for the profitability index, it is pos- 
sible to use a generally-used return on assets (ROA-(in- 
come-expense)/assets). It is also possible to define and use 
an index determined as a multiplication product of the profit 
generating power and the profit generating speed (S-ROA= 
(sale-material cost input to production-operating cost)/ 
material cost of stock), etc. Other profitability indexes may 
also be defined and used. 

[0035] The scheme planning portion 28 sets a basic 
scheme, that is, order receipt, order placement, purchase and 
supply in each step, based on the record value of stock and 
the sales scheme inputted by the data input portion 24 and 
the stock target value data stored in the data storage portion 
22. The processing operation thereof will be described 
below. 

[0036] The order receivable range setting portion 30 sets 
an order receivable range of each step based on the order 
receipt range data regarding the equipment capability, per- 
sonnel setup, operable range and the like of each step stored 
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in the data storage portion 22. The order receivable range is, 
for example, a range set by an amount of production 
obtained as a lower limit value (or a value close to the lower 
limit value) of a normal process of each step and an upper 
limit value (or a value close to the upper limit value) of the 
normal process of each step. The lower limit value of the 
normal process can be determined, for example, as an 
amount of production (or an amount that is slightly greater 
than that amount of production) provided during a unit 
period (e.g., one month) if the production line is driven at a 
lowest speed on normal working days with a manpower 
required for the speed being arranged, without holiday 
operation nor overtime operation. The upper limit value of 
the normal process can be determined, for example, as an 
amount of production (or an amount that is slighdy less than 
that amount of production) provided during a unit period 
(e.g., one month) if full operation with a maximum amount 
of holiday operation and overtime operation is performed at 
a highest production line speed with a manpower required 
for that speed being arranged. 

[0037] The scheme evaluating/changing portion 32, based 
on comparison between the order receivable range set for 
each step by the order receivable range setting portion 30 
and the basic scheme planned by the scheme planning 
portion 28, determines whether the processing capability of 
each step is too much or too little and, if the processing 
capability is too much or too little, changes the basic scheme 
to a feasible scheme by a time -related change in receipt of 
order, a change between steps, or a change in stock initial 
value. 

[0038] The data input portion 24, as a hardware construc- 
tion, corresponds to the keyboard interface 56, the keyboard 
58 and the mouse 60. The scheme output portion 34, as a 
hardware construction, corresponds t the graphics controller 
52 and the CRT 54, 

[0039] The operation of the demand-supply scheme plan- 
ning apparatus 20 will next be described. FIG. 3 is a 
construction diagram showing an example of a supply chain 
as a specific example in which a demand-supply scheme is 
planned by the demand-supply scheme planning apparatus 
20. As shown in FIG. 3, the supply chain includes two sales 
step 102, 104 as dealers that sell products A, B, C, D, 
product-producing steps 112, 114 as product-producing fac- 
tories each of which produces some of the products A, B, C, 
D, and supplies produced products to the two sales steps 
102, 104, parts-producing steps 122, 124 as parts-producing 
factories each of which produces some of parts al, bl, cl, 
dl for producing the products A, B, C, D and supplies 
produced parts to the product-producing steps 112, 114, 
parts-supplying steps 126, 128 as parts supplier companies 
that supply some of parts a2, b2, c3, d2 for producing the 
products A, B, C, D to the product-producing steps 112, 114, 
and parts-supplying steps 132, 134, 136 as parts supplier 
companies that supply parts all, al2, bll, bl2, ell, cl2, 
dll, dl2 for producing the parts al, bl, cl, dl to the 
parts-producing steps 122, 124. In FIG. 3, parenthesized 
Roman letters in each step indicate products or parts, and 
arrows between steps indicate shipment in accordance with 
an order. 

[0040] Each step is expressed basically as a demand- 
supply step that receives an order for products, places orders 
for component parts needed to produce the products, pro- 



duces the products using component parts purchased in 
accordance with the orders, and supplies the produced 
products as exemplified in a schematic diagram of FIG. 4, 
and more specifically as in the product-producing steps 112, 
114. The sales steps 102, 104 can be regarded the same as 
the step exemplified in FIG. 4, assuming that the component 
parts in the product-producing steps 112, 114 are replaced by 
products and that no production is performed. The parts- 
producing steps 122, 124 can be regarded the same as the 
step exemplified in FIG. 4, if the products in the product- 
producing steps 112, 114 are replaced by parts. The parts- 
supplying steps 126, 128, 132, 134, 136 can also be regarded 
the same as the step exemplified in FIG. 4 provided that 
none of production, order placement and purchase is per- 
formed. 

[0041] FIG. 5 exemplifies a Petri Net model regarding 
products A, B in the supply chain illustrated as a specific 
example in FIG. 3. In FIG. 5, steps and resources are 
represented by circle symbols, and actions are represented 
by vertical bar symbols, and durations needed for the actions 
are represented by square symbols. In this Petri Net model, 
the sales step 102, 104, the parts-producing steps 122, 124, 
and the parts-producing steps 122, 124 each have places and 
transitions as follows. 

[0042] <Sales Steps 102 And 104> 

[0043] product sales place DS 

[0044] sales transition DT 

[0045] product stock place Dl 
[0046] <Product-producing Steps 112 And H4> 

[0047] product stock place All 

[0048] product-producing transition AT 

[0049] equipment personnel retention place AH 

[0050] parts stock places AI2 
[0051] <Parts-producing Steps 122 And 124> 

[0052] parts stock place UI1 

[0053] equipment personnel retention place UH 

[0054] parts-producing transition UT 

[0055] parts stock places UI2 

[0056] A design is made such that equipment and person- 
nel are distributed to the equipment personnel retention 
places AH, UH, which retain equipment and personnel and 
which are provided for the product-producing transitions AT 
and the parts-producing transitions UT, from a corporate's 
entire resources storage place H via a resources distribution 
transition HT. The corpora te's entire resources storage place 
H is designed so as to borrow equipment and personnel from 
resources supplying organizations HI, H2, H3 via resources 
borrowing transitions HLT The product stock places Dl and 
the product stock place AH are connected via transporting 
transitions Tl. The parts stock places AI2 and the parts stock 
places UI1 are connected by transporting transitions T2 or 
T3. The parts stock places UI2 and the parts-supplying steps 
132, 134, 136 are connected by transporting transitions T4. 

[0057] This Petri Net model operates as follows. When a 
sales scheme is inputted to the product sales places DS of the 
sales step 102, 104, each sales transition DT fire to move a 
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token expressing a quantity of product in accordance with 
the sales scheme from the product stock place DI to the 
product sales place DS. Based on the stock target values 
pre-set in the product stock places DI and the stocks after 
tokens are moved, orders placed from the sales step 102, 104 
to the product-producing steps 112, 114 are calculated. The 
orders placed to the product-producing steps 112, 114 are 
calculated through the use of the product-producing capa- 
bilities, profitability indexes, etc., of the product-producing 
steps 112, 114. This calculation will be described below. 
After the orders to the product-producing steps 112, 114 are 
determined, the transporting transitions H fire. After the 
elapse of a transportation time TT1, tokens in accordance 
with the orders are moved from the product stock places All 
of the product-producing steps 112, 114 to the product stock 
places DI of the sales step 102, 104. 

[0058] When the products are shipped from the product 
stock places All of the product-producing steps 112, 114 
(when tokens are moved), the product-producing transitions 
AT fire along with the movement of tokens in order to fill or 
eliminate deviations of the stocks in the product stock places 
All from the stock target values pre-set in the product stock 
places All. The conditions for the firing of each product- 
producing transition AT include a condition that the stock of 
component parts needed to produce the products is present 
in parts stock places AI2, and a condition that the equipment 
and the personnel existing in the equipment personnel 
retention place AH are in an operable state, as well. When 
a product-producing transition AT fires, tokens expressing 
parts in the parts stock places AI2 are eliminated. After the 
elapse of a predetermined time for producing the products, 
tokens representing produced products are generated in the 
product stock place All. The operations of the transporting 
transitions T2, T3, T4 from the parts-producing steps 122, 
124 and the parts-supplying steps 126, 128, 132, 134, 136, 
and the operations of the parts-producing transitions UT in 
the parts-producing steps 122, 124 are substantially the same 
as the operation described above. 

[0059] A Petri Net model regarding a product C may be 
considered in portions of the supply chain indicated in FIG. 
3 that relate to the product C. That is, the Petri Net model 
regarding the product C is a model obtained by eliminating 
the product-producing step 114, the parts-producing step 
124, and the parts-supplying steps 128, 136 from the Petri 
Net model shown in FIG. 5. Similarly, a Petri Net model 
regarding a product D is a model obtained by eliminating the 
product-producing step 112, the parts-producing step 122, 
and the parts-supplying steps 126, 132 from the Petri Net 
model shown in FIG. 5. 

[0060] Next, the planning of a specific demand-supply 
scheme with reference to the Petri Net model prepared for 
each product will be described. FIG. 6 is a flowchart 
exemplifying a demand-supply scheme planning process 
routine executed by the demand-supply scheme planning 
apparatus 20 of the embodiment. In this routine, a demand- 
supply scheme is planned as a scheme for a unit period (e.g., 
a unit of a month). When the routine is executed, the CPU 
42 of the demand-supply scheme planning apparatus 20 first 
executes a process of inputting the stock record of each step 
(step S100). This process is a process of inputting all the 
records of stocks regarding the products A, B, C, D in the 
product stock places DI, the product stock places All, AI2 
and the parts stock places UI1, UI2 in the Petri Net model. 



For example, the CPU 42 displays on the CRT 54 an actual 
stock record input screen to prompt for inputs via the data 
input portion 24 such as the keyboard 58 or the like, and 
waits for an operating person to input stock records and 
input "end of input". As for the stock record input screen, it 
is also possible to use a screen which has input fields for the 
stock records of products or parts handled with respect to the 
stock places in the Petri Net model and which changes the 
color of a stock record input field in order to indicate to the 
operating person which field to input to, or a screen dis- 
playing a table or the like of the names of the stock places 
and the input fields for stock records to be inputted to the 
stock places, etc. As for the stock records, it is possible to 
input stock records of products or component parts of each 
step from a computer installed in the step or the like, via a 
communication line. 

[0061] After executing the process of inputting the stock 
record of each step, the CPU 42 executes a process of 
inputting a sales scheme for a unit period for each of the 
sales steps 102, 104 (step S102). In this process, the quan- 
tities of the products A, B, C, D that are planned to be sold 
in the product sales places DS are inputted. For example, the 
CPU 42 displays on the CRT 54 a sales scheme input screen 
to prompt for inputs via the data input portion 24 such as the 
keyboard 58 or the like, and waits for the operating person 
to input sales schemes and input "end of input". As for the 
sales scheme input screen, it is also possible to use a screen 
in which sales quantity input fields are provided for the 
product sales places DS in the Petri Net model and the color 
of an input field is changed in order to indicate to the 
operating person which field to input to, or a screen dis- 
playing a table or the like of the names of the product sales 
places DS and the input fields for sales schemes to be 
inputted to the product sales places DS, etc. As for the sales 
schemes, it is possible to input a sales scheme for each of the 
sales steps 102, 104 from a computer installed in the step or 
the like, via a communication line. 

[0062] After the sales schemes are inputted, the CPU 42 
executes a process of calculating a total of orders for each 
product placed from each of the sales steps 102, 104 to the 
product-producing steps 112, 114 (amount of order placed), 
separately for each sale step (step SI 04). The amount of 
order placed by each sales step is determined by subtracting 
a deviation between the input stock record and the sales 
scheme for the sales step from the stock target value data 
stored for the sale step in the hard disk 64 functioning as the 
data storage portion 22. [amount of order placement=stock 
target value-(stock record-sales scheme)] 

[0063] Next, the CPU 42 executes a process of calculating 
an order receivable range (production possible range) of 
each of the product-producing steps 112, 114 or each of the 
parts-producing steps 122, 124 (step S106). The order 
receivable range is calculated separately for each production 
step based on the data regarding the equipment capability, 
personnel setup, operable range, etc., of the production step 
stored in the data storage portion 22, as mentioned above, 

[0064] Subsequently, the CPU 42 executes a process of 
initially distributing the amount of order for each product 
placed by each of the sales steps 102, 104 (step S108). With 
regard to the products A, B, the initial distribution is 
performed by proportionally distributing the amount of 
order to the product-producing steps within the upper limit 
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values of the order receivable ranges of the product -produc- 
ing steps. With regard to the product C, the entire amount of 
order is placed to the product-producing step 112. With 
regard to the product D, the entire amount of order is placed 
to the product-producing step 114. 

[0065] After the initial distribution of the amounts of 
orders from each of the sales steps 102, 104, the CPU 42 
executes a process of determining whether the initially 
distributed amounts of orders placed can be receivable by 
the product-producing steps 112, 114 (whether the amounts 
can be produced thereby) (step S110). In this process, it is 
determined whether the amounts of order initially distrib- 
uted to the product-producing steps 112,114 is within the 
order receivable ranges calculated for the product-producing 
steps 112,114, respectively. 

[0066] If the result of determination is negative, that is, if 
any one of the initially distributed amounts of orders placed 
is not within the corresponding order receivable range of the 
product-producing step, the CPU 42 executes a process of 
adjusting the distribution of the initially distributed amounts 
of order placement (step S112), This process is executed by 
a distribution adjusting process routine exemplified in FIG. 
7. When the distribution adjusting process routine is 
executed, the CPU 42 calculates adjustments 1, 2, 3, and 
calculates profitability indexes obtained by the adjustments 
1-3 (step S200-S210). Subsequently, the CPU 42 selects 
from the adjustments 1-3 an adjustment that achieves the 
greatest profitability index (step S212), and then ends the 
routine. The contents of the adjustments 1-3 will be 
described below. To simplify the description, an adjustment 
achieving the greatest profitability index is selected from the 
adjustments 1-3 in this embodiment. However, the adjust- 
ments 1-3 may be used in a combined manner to determine 
an adjustment that achieves a maximum profitability index. 

[0067] The adjustment 1 adjusts the initial distribution of 
the amount of order so that each one of the amounts of orders 
placed by the sales steps 102, 104 is within the correspond- 
ing order receivable range of the product-producing step 
112, 114 while a maximum profit or a minimum loss is 
achieved. A case where an amount of order for the product 
A placed from the sales step 102 to the product-producing 
step 112 is shifted to the product -producing step 114 because 
it is determined that the amount of order initially distributed 
to the product-producing step 112 is above the order receiv- 
able range thereof and that the amount of order initially 
distributed to the product-producing step 114 is below the 
order receivable range thereof, will now be considered. FIG. 
8 indicates an example of the relationship between the profit 
or loss and the adjustment where the order placement is 
adjusted by the adjustment 1. In the diagram, a line A 
indicates a relationship between the cost and the number of 
pieces shifted when an amount of production of the product 
A is shifted from the product -producing step 112 to the 
product-producing step 114. Aline B indicates a relationship 
between the number of pieces shifted when an adjustment is 
made so as to resolve the insufficient order receipt of the 
product-producing step 114 and the cost converted as profit 
from the merit of the adjustment. A fine C indicates a 
relationship between the number of pieces shifted when an 
adjustment is made in such a direction as to resolve the 
excessive order receipt of the product-producing step 112 
and the cost converted as profit from the merit of the 
adjustment. A line D indicates a sum of the lines A, B and 



C. In FIG. 8, the profit indicated by the line D becomes 
maximum when n number of pieces of order are shifted from 
the product-producing step 112 to the product-producing 
step 114. Therefore, "adjustment of shifting n number of 
pieces" is obtained as a result of the adjustment 1. In FIG. 
8, an example of adjustment in which a shift is made in the 
amount of order placed for the product A is indicated for the 
sake of simple description. However, in this embodiment, 
the adjustment is made by simultaneously performing a shift 
in the order placement for the product A and a shift in the 
order placement for the product B such that the loss mini- 
mizes or the profit maximizes. It is also possible to perform 
an adjustment by shifting the order placement for the 
product B. 

[0068] The adjustment 2 adjusts an order placement for a 
producing step which is not within the order receivable 
range thereof by pushing the order placement up or down in 
time so that the loss minimizes. The loss caused by a 
push-up of order placement includes the stock management 
cost caused by the push-up, a price reduction due to the 
product aging, etc. FIG. 9 indicates an example of the 
relationship between the number of inventory days and the 
price discount of a product. If the demand-supply scheme 
processing is performed in the unit of month, the discount 
caused by the push-up to the preceding month can be 
determined based on the number of inventory days obtained 
by adding 30 days to the normal number of inventory days. 
The loss caused by a push-down of order placement includes 
a loss caused by missing an opportunity for sale due to a 
failure to immediately supply a product, a price discount for 
a delay in the supply of a product, etc. FIG. 10 indicates an 
example of the relationship between the number of days of 
waiting the supply of a product and the sales opportunity 
miss factor. The opportunity miss factor is a factor ranging 
from "value zero", meaning no opportunity miss, to "value 
1", meaning 100% in opportunity miss rate. If the demand- 
supply scheme processing is performed in the unit of month 
as mentioned above, the opportunity miss factor for the 
push-down to the following month can be determined based 
on the number of supply-waiting days obtained by adding 30 
days to the normal number of supply-waiting days. The 
relationship between the number of supply-waiting days and 
the opportunity miss factor varies depending on the kinds of 
products, the presence/absence of a rival product, etc., and 
can be determined separately for each product. The push-up 
has a restriction that the amount of a push-up be within a 
"push-up possible range" determined from the preceding 
month's demand-supply scheme, that is, a range determined 
as a deviation between the scheme value of order receipt and 
the upper limit value of the order receivable range of the 
producing step in the preceding month. 

[0069] The adjustment 3 corrects the target values of stock 
of products or parts in the sales steps 102, 104, the product- 
producing steps 112, 114, etc. The amount of order place- 
ment can be adjusted in the increasing or decreasing direc- 
tion by correcting the target stock value upward or 
downward since the amount of order placement is calculated 
by subtracting the deviation between the stock record and 
the sales scheme from the target stock value of each step. 
The loss caused by a change in the target stock value 
includes a loss caused by missing a sales opportunity due to 
an insufficient stock and the like in the case of a downward 
correction of the target stock value, and includes a stock 
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management cost, a discount cost due to the product aging, 
etc. in the case of an upward correction of the target stock 
value. 

[0070] Further description of the demand-supply scheme 
planning process routine of FIG. 6 will be made. After the 
order placement adjustment is performed in step S112 
following the negative determination in step S110, the CPU 
42 calculates a profitability index based on the present 
scheme value (step S114). Subsequently, the CPU 42 deter- 
mines whether the order placement distribution can be 
adjusted in such a direction as to increase the profitability 
index (step S116). If the result of determination in step S110 
is affirmative, the order placed is an initial order distributed 
based on the distribution proportional to the maximum value 
in the order receivable range, and therefore the order place- 
ment is not distributed in such a manner that the profit 
maximizes. Even if the order placement distribution adjust- 
ing process is executed in step S112, the adjusting process 
merely performs an order placement adjustment with respect 
to the producing steps in which the initial distribution of 
order placement is not within the order receivable range, and 
therefore a producing step whose initial distribution of order 
placement is within its order receivable range does not have 
such a distribution of order placement that the profit maxi- 
mizes. Therefore, the determination in step S116 is neces- 
sary. The determination regarding the possibility of distri- 
bution adjustment is performed based on an increase or 
decrease in profit caused by a shift of a portion of the order 
for a product to another producing step, and an increase or 
decrease in profit based on a deviation between the loss 
caused by pushing a portion of the order up or down in time 
and the increase in profit in the preceding month's scheme. 

[0071] If order placement distribution adjustment is pos- 
sible, the CPU 42 executes such an order placement distri- 
bution adjustment that the profitability index increases, by 
using a technique similar to the adjustments 1-3 (step S118), 
and calculates a profitability index based on the scheme 
value obtained after the distribution adjustment (step S120). 
Subsequently, the CPU 42 outputs the profitability index and 
the scheme value obtained after the distribution adjustment 
to the CRT 54 or the like (step S122), and then ends the 
routine. 

[0072] The above description is made mainly with regard 
to the processing based on the order for products placed 
from the sales steps 102, 104 to the product-producing steps 
112, 114. The order for parts placed from the product- 
producing steps 112, 114 to the parts-producing steps 122, 
124 is similarly performed. A scheme adjusted so as to 
achieve a great profitability index as a whole is planned, and 
the scheme value and the profitability index are outputted to 
the CRT 54 or the like. 

[0073] The demand-supply scheme planning apparatus 20 
described above is able to plan a demand-supply scheme that 
is feasible and achieves a great profitability index. There- 
fore, by performing the planned demand-supply scheme, it 
is possible to cause the steps to smoothly and efficiently 
function and, it is possible to increase profit. 

[0074] Although the demand-supply scheme planning 
apparatus 20 selects from the adjustments 1-3 an adjustment 
that achieves a maximum profitability index, it is also 
possible to select any one of the adjustments 1-3 for adjust- 
ment of the order placement distribution, or to select any two 



of the adjustments 1-3 for the adjustment, or to use the 
adjustments 1-3 in a combined manner for the adjustment. 
Other manners of adjustment are also possible. 

[0075] Furthermore, although in the demand-supply 
scheme planning apparatus 20, the initial distribution of the 
order placement from the sales steps 102, 104 to the product- 
producing steps 112, 114 is distribution proportional to the 
upper limit values of the order receivable ranges of the 
product-producing steps 112, 114, the initial distribution 
may also be such distribution that the product cost (sum of 
the cost regarding production of a product and the transpor- 
tation cost) becomes minimum. For example, in a case 
where the cost of transportation of the products A, B from 
the product-producing step 112 to the sales step 102 is less 
than the cost of transportation of the products from the 
product-producing step 114 to the sales step 102, and where 
the cost of transportation of the products A, B from the 
product-producing step 114 to the sales step 104 is less than 
the cost of transportation of the products from the product- 
producing step 112 to the sales step 104, and where the cost 
regarding the production of the products A, B in the product- 
producing step 112 equals the cost regarding the production 
of the products A, B in the product-producing step 114, the 
initial distribution is performed in such a manner that the 
order for the products A, B placed by the sales step 102 is 
entirely distributed to the product-producing step 112, and 
that the order for the products A, B placed by the sales step 
104 is entirely distributed to the product-producing step 114. 
The initial distribution may be subjected to the order place- 
ment distribution adjustment in relation to the order receiv- 
able ranges of the producing steps. 

[0076] Furthermore, the initial distribution of the order 
placed from the sales steps 102, 104 to the product-produc- 
ing steps 112, 114 may also be performed by using a lead 
time that is a time needed between the order placement from 
the sales steps 102, 104 and the purchase from the product- 
producing steps 112, 114. For example, a case where pur- 
chase from product-producing steps B, C is performed in 
response to an order placed from a sales step A is illustrated 
in FIG. 11. FIG. 12 is a flowchart illustrating a process 
routine. 

[0077] When the routine is executed, the CPU 42 of the 
demand-supply scheme planning apparatus 20 executes a 
process of inputting an amount of order received Xn for a 
scheme period (in a unit of a month, a week, a day, etc.) An 
(n-1, 2, 3, . . . (integer)) of the sales step A via the data input 
portion such as the keyboard 58 or the like (S300). Subse- 
quently, the CPU 42 calculates lead times tl, t2 that are time 
durations needed between the order for products placed from 
the sales step A to product-producing steps and the purchase 
of the products (S302). The CPU42 shifts the scheme 
periods Bn (n-1, 2, 3, . . . (integer)) and Cn (n-1, 2, 3, . . . 
(integer)) of the product-producing steps B, C from the 
scheme period An of the sales step Aby the lead times tl and 
t2 so as to set the scheme periods An, Bn, Cn with equal 
spans (S304). Next, the CPU 42 distributes the amount of 
order placement Xn to the product-producing steps B, C 
using a distribution ratio an (arbitrary value) that is set for 
each scheme period An of the sales step A (S306). Subse- 
quently, the CPU 42 calculates amounts of order Yn, Zn 
placed from the sales step Ato the scheme periods Bn, Cn of 
the product-producing steps, as in the following equations 
(1), (2) (S308). Based on the calculated amounts of order 
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placemeat Yn, Zn, the CPU 42 calculates a profitability 
index (S310). Since the distribution ratio an is a parameter, 
the distribution ratio an is changed in accordance with the 
restricting conditions (the order receivable ranges of the 
product-producing steps B and C, and the like) (S3 12). The 
distribution ratio an is changed until the profitability index 
maximizes (S3 14). After the changing of the distribution 
ratio an ends, the CPU 42 outputs the presently calculated 
amounts of order placement Yn, Zn as scheme values 
(S116), and then ends the routine. In this manner, the amount 
of order placement can be more appropriately distributed, 
taking into consideration the lead time, that is, a time 
required between order and purchase. Furthermore, since the 
amount of order Yn, Zn received by the product-producing 
steps B, C for the scheme periods Bn, Cn are calculated 
based on the distribution ratio an that is determined so as to 
maximize the profitability index within the range of restrict- 
ing conditions such as the order receivable ranges, it is 
possible to plan such a scheme that the profit of the corporate 
entity becomes as great as possible. The distribution based 
on the lead time is not limited to the initial distribution at the 
time of order placed by a sales step, but is also applicable to 
distribution at the time of order placed by a product- 
producing step or order placed by a parts-producing step. 

Y n = a n x X n x (5^1) + fffl+1 x x JL (1) 
Z„ = (1 - <*„)x X n + (1 - ovi)x X„ +1 x ^- (2) 



[0078] Although FIG. 11 illustrates an example in which 
the product-producing steps B, C receives orders for prod- 
ucts from the single sales step A, products may also be 
supplied from a plurality of product -producing steps to a 
plurality of sales steps. In such a case, a lead time of each 
product-producing step may be set separately for each sales 
step, or may be fixed beforehand. 

[0079] The demand-supply scheme planning apparatus 20 
of this embodiment also functions as a determining appa- 
ratus for determining the present appropriateness of each 
step. FIG. 13 is a flowchart exemplifying a step appropri- 
ateness determining process routine executed to determine 
the appropriateness of each step. In this routine, the deter- 
mination regarding each step is performed through the use of 
the scheme in the unit of month as in the planning of a 
demand-supply scheme. When this routine is executed, the 
CPU 42 of the demand-supply scheme planning apparatus 
20 first executes processes identical to the processes of steps 
S100-S104 of the demand-supply scheme planning scheme 
routine of FIG. 6, that is, executes a process (step S400) of 
inputting the stock record in each step, a process (step S402) 
of inputting the sales scheme of a unit period (e.g., one 
month) of the sales steps 102, 104, and a process (step S404) 
of calculating a total of order (amount of order placement) 
for each product from each of the sales steps 102, 104 to the 
product-producing steps 112, 114, that is, separately for each 
sales step. 

[0080] Next, the CPU 42 distributes the amount of order 
placement for each product from each of the sales steps 102, 
104 so that the product cost (sum of the cost regarding the 
production of the product and the transportation cost 



thereof) becomes minimum (step S406), and calculates an 
order receivable range of each product-producing step (step 
S408). The distribution of the amount of order placement for 
minimizing the product cost and the calculation of an order 
receivable range are described above. Subsequently, the 
CPU 42 prepares a list that includes the order placement to 
each product -producing step and the order receivable range 
of each product -producing step (step S410), and outputs the 
list to the graphics controller 52 or the like (step S412), and 
then ends the routine. 

[0081] The prepared list makes it possible to determine 
whether the processing capability of a product-producing 
step is excessive or insufficient based on whether the allo- 
cation to that product-producing step of the amount of order 
placement for minimizing the product cost is within the 
order receivable range of the product-producing step. By 
considering such lists of several months or several years, it 
is possible to know the transition of the processing capabil- 
ity requirement of each product-producing step, and there- 
fore contribute to the development and maintenance scheme 
of each product-producing step in a long-term view. 

[0082] Although specific examples of the products A, B, 
C, D are not indicated above in conjunction with the 
demand-supply scheme planning apparatus 20 of this 
embodiment, the products A, B, C, D may be any products 
as long as they can be produced by the product-producing 
step. 

[0083] Although the demand-supply scheme planning 
apparatus 20 for planning a demand-supply scheme regard- 
ing a supply chain of products and parts has been described 
as an embodiment of the invention, the invention is also 
applicable to a demand-supply scheme planning apparatus 
for planning a demand-supply scheme regarding a supply 
chain of services. The services include services that involve 
goods, such as repair of a product or a component part, or the 
like, services that do not involve goods, such as provision of 
a manpower service, or the like. The order placement or 
purchase of a service can be considered as order placement 
or purchase of equipment, manpower, or the like that is 
necessary to provide the service. The supply of a service can 
be considered as provision of a service. The stock in a supply 
chain of a product or a component part can be considered as 
a surplus of equipment, manpower or the like that is nec- 
essary to provide a service in a step in a supply chain of 
services. 

[0084] Another embodiment of the invention will next be 
described. 

[0085] FIG. 14 is a block diagram illustrating a produc- 
tion scheme planning system according to the embodiment. 
FIG. 14 illustrates only a step concerned and its preceding 
and succeeding steps for the sake of convenience, where 
only one pre-step and only one post-step are shown. How- 
ever, the embodiment can easily be applied to a form in 
which a plurality of locations are connected, if in each one 
of the connected steps, a scheme planning process described 
below is sequentially repeated, or a process of collecting or 
distributing information exchanged with the pre-step and the 
post-step is executed. 

[0086] In this embodiment, each step is provided with a 
single production scheme planning apparatus 1020, 1030, 
1040. Each planning apparatus exchanges with each of the 
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preceding and succeeding steps information regarding num- 
bers of material flow, that is, scheme numbers of order 
receipt and placement, purchase and supply, and then plans 
a production scheme for its own step. Each production 
scheme planning apparatus 1020, 1030, 1040 has a hardware 
construction as shown in FIG. 2, as in the foregoing 
embodiment. 

[0087] The production scheme planning apparatus 1030 
disposed in the step concerned includes an order receipt 
scheme processing portion 1031, a production scheme pro- 
cessing portion 1032, an order placement scheme processing 
portion 1033, a purchase scheme processing portion 1034, a 
supply scheme processing portion 1035, an order receipt 
balance retaining portion 1036, and a number-of-stock 
retaining portion 1037. In this embodiment, the scheme 
planning portions 1031-1035 (corresponding to the CPU 42, 
the main memory 50, etc. in FIG. 2) are provided corre- 
sponding to the schemes that the portions need to plan. The 
scheme number of order receipt is a number requested of the 
step concerned by the post-step. If the step concerned 
produces vehicles, the scheme number of order receipt is the 
number of vehicles. If the step concerned produces compo- 
nent parts, the scheme number of order receipt is the number 
of component parts. In the description below, the scheme 
number of order receipt is generically termed "number of 
pieces". The scheme number of production is the number of 
pieces planned upon receiving an order. The scheme number 
of order placement is the number of component parts or the 
like that are ordered to the pre-step and that are needed to 
accomplish production in conformance with the production 
scheme planned by the step concerned. The supply scheme 
number is the scheme number of pieces to be supplied from 
the step concerned to the post-step, that is, a scheme based 
on timing of arrival at the step concerned. The scheme 
processing portions 1031-1035 execute processes of deter- 
mining the scheme numbers through calculation or the like. 

[0088] The order receipt balance number is the number of 
pieces that are ordered by the post-step but are yet to be 
processed, and is calculated as in the following expression: 
the order receipt balance number of the preceding period + 
the order receipt balance number of the present period-the 
scheme number of production of the present period. The 
number of stock is the number of pieces that have been 
produced but have not been shipped to the post-step, and is 
calculated as in the following expression: the number of 
stock of the preceding period+the scheme number of pro- 
duction of the present period-the shipment scheme number 
of the present period. The retaining portions 1036, 1037 are 
updated in real time by the production scheme processing 
portion 1032 and the supply scheme processing portion 
1035, and retain the number of order receipt balance and the 
number of stock at that time. 

[0089] In this embodiment, restricting conditions regard- 
ing production, flow of goods, etc., can be set for the scheme 
processing portions 1031-1035. The restricting condition set 
for each scheme will next be described. 

[0090] FIG. 15 shows a restricting condition table for 
presetting restricting conditions in this embodiment. For 
each item, maximum, normal and minimum values can be 
set as condition values. For example, in FIG. 15, a restrict- 
ing condition regarding overtime is set, which indicates that 
if overtime is to be done in order to increase the number of 



production, overtime cannot be unconditionally put on the 
normal working time A, but is only allowed up to a maxi- 
mum time Omax. 

[0091] Furthermore, with regard to the normal capability 
restricting conditions, that is, a maximum Cmax, a normal 
Cnor and a minimum Cmin, are set. The normal capability 
herein corresponds to the number of pieces produced, with 
respect to the producing capability, and corresponds to the 
number of pieces supplied, with respect to the supplying 
capability, and is a restricting condition imposed on each of 
the production scheme processing portion 1032 and the 
supply scheme processing portion 1035. 

[0092] From these restricting conditions, it can be under- 
stood that restricting conditions that can be expressed by the 
following expressions (3) to (5). The number of working 
days D is preset in a database of working days as indicated 
in FIG. 16. 

maximum number of pieces produced={D+{£)- 
Omax)/A+Hmax}xCmax (3) 

normal number of pieces producedwJDxCnor (4) 

minimum number of pieces produce d-Dx Cmin (5) 

[0093] Generally, the normal capability C of a producing 
location can be determined by the following expression (6). 

C=*4xoperating rate/cycle time (6) 

[0094] In expression (6), as the operating rate can be 
arbitrarily set, the normal capability C is usually determined 
by the cycle time, which indicates the amount of production 
per hour. Similarly, at a sales location, a sales capability can 
be used as a restricting condition. For example, if a sales 
location is regarded as a country, a restricting condition of 
the maximum sales capability can be considered as an upper 
limit number of pieces registered (pieces exported or 
imported). Each location is a unit that carries out schemes of 
order receipt and placement, and of production or sales. The 
size of each location is flexible, from a level of a step in a 
production factory to a level of a country as in the afore- 
mentioned example. 

[0095] The processes of the scheme processing portions 
1031-1035 of the production scheme planning apparatus 
1030 will be sequentially described below. 

[0096] The order receipt scheme processing portion 1031 
plans an order receipt scheme. In a simplest model (where 
adjustments such as shifts by amounts of lead time of the 
step concerned and the pre-step are still needed), the order 
receipt scheme processing portion 1031, upon receiving the 
number ordered by the order placement scheme processing 
portion 1023 of the post-step, can directly determine the 
received number as a scheme number of order receipt. In 
reality, however, a plurality of post-steps can exist. In such 
a case, the order receipt scheme processing portion 1031 
determines a result obtained by totalizing the received 
numbers, as a scheme number of order receipt. Furthermore, 
if there is an order receipt balance, the number of the order 
receipt balance needs to be added to the scheme number of 
order receipt. If there is a restricting condition, the scheme 
number of order receipt needs to be corrected so that a final 
scheme number of order receipt meets the restricting con- 
dition. 

[0097] If the scheme number of order receipt obtained 
through calculation exceeds a maximum scheme number of 
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order receipt set in the restricting condition, the scheme 
number of order receipt is corrected so as to be equal to or 
less than the maximum scheme number of order receipt. The 
difference between the calculated scheme number of order 
receipt and the maximum scheme number of order receipt is 
eventually written as a number of order receipt balance of 
the present period into the order receipt balance retaining 
portion 1036. The difference corresponds to a total number 
of pieces that cannot be supplied in conformance with the 
order placement schemes from the order placement scheme 
processing portion 1023 of the plural post-steps, which 
means that pieces cannot be supplied to some of the post- 
steps as requested (i.e., in conformance with the order 
placement schemes). In such a case, a process of distributing 
the corrected scheme number of order placement to the 
post-steps that placed orders is necessary. One method for 
distribution is a main location designation rule. The main 
location designation rule is a rule in which the post-steps are 
assigned with priorities as restricting conditions, and orders 
from the post-steps are processed in the order of descending 
priorities of the post-steps to supply vehicles or the like to 
the post -steps. In this case, some post- steps find that their 
ordered numbers of vehicles or like are not processed. In 
such post -steps, therefore, it is necessary to re-plan an order 
placement scheme or a production scheme. A process 
regarding the re -planning will be described below. It should 
be noted herein that it is also possible to distribute the 
corrected maximum scheme number of order receipt in 
proportion to the numbers of order receipt (scheme numbers 
of order placement of the post-steps). It is also possible to 
take the past track records of the post- steps into consider- 
ation. 

[0098] The order receipt scheme processing portion 1031 
is able to automatically plann an order receipt scheme. The 
order receipt scheme processing portion included in the 
leading step in the entire system does not receive a number 
of order placement from a post-step, and therefore deter- 
mines a number of order receipt based on an input or a 
prediction. 

[0099] The production scheme processing portion 1032 
plans a production scheme based on the order receipt 
scheme planned by the order receipt scheme processing 
portion 1031. The production scheme processing portion 

1032 can simply determine a scheme number of production 
directly from the scheme number of order receipt. However, 
if stock exists, the production scheme processing portion 
1031 needs to subtract the number of stock from the scheme 
number of order receipt. If there is a restricting condition, 
the production scheme processing portion 1032 needs to 
adjust the scheme number of production. For example, if the 
calculated scheme number of production exceeds a maxi- 
mum number of pieces that can be produced, which is 
determined by the expression (3), the difference therebe- 
tween is posted as a number of order receipt balance to 
update the order receipt balance retaining portion 1036. It is 
also possible to predict transition of the number of order 
receipt balance and thereby derive a production scheme by 
focusing attention on regularity of changes in the number of 
order receipt balance. 

[0100] The order placement scheme processing portion 

1033 plans an order placement scheme based on the pro- 
duction scheme planned by the production scheme process- 
ing portion 1032, by referring to a database of components 



(not shown). FIG. 17 is a conceptual diagram indicating the 
relationship among pieces of data of a components database. 
If the step concerned is a vehicle assembly step, the order 
placement scheme processing portion 1033 lists up parts to 
be assembled to vehicles that are an object of a production 
scheme and the numbers of the parts, and plans a scheme 
regarding which steps to order the parts for the assembly to. 
The components database stores information needed for 
such planning. That is, as indicated in FIG. 17, the database 
stores the vehicles that are objects of production in the step 
concerned, vehicle models and their options, parts that form 
each model and options, and the numbers of the parts, 
producing locations for producing the models and options or 
parts, and the article Nos. of parts, which are related to one 
another. Furthermore, if parts that form vehicle models and 
options are produced in the step concerned, the database 
further stores component parts that form the parts to be 
produced and the number of the component parts, producing 
locations for producing the component parts, and the article 
Nos. of the component parts, which are related to one 
another. 

[0101] The order placement scheme processing portion 
1033 searches for the vehicle models and options that are 
objects of the production scheme, and determine parts that 
form the vehicle models and options and component parts 
that form the parts, and the numbers thereof. Then, by 
multiplying the determined necessary numbers of parts by 
the scheme number of production, the order placement 
scheme processing portion 1033 determines the scheme 
numbers of order placement for the individual parts. It 
should be apparent that if there are plurality of pre-steps, the 
scheme number of order placement is allocated to the 
pre-steps. If identical parts can be supplied from a plurality 
of pre-steps, the number of order placement for the identical 
parts is allocated to the pre-steps, taking restricting condi- 
tions and the like into consideration. 

[0102] The order placement scheme planned by the order 
placement scheme processing portion 1033 is received by 
the order receipt scheme processing portion 1021 of the 
pre -step. The content of processing performed by the order 
receipt scheme processing portion 1021 is substantially the 
same as that performed by the order receipt scheme pro- 
cessing portion 1031, and a difference merely lies in the 
content of information handled (product names, numbers of 
parts, etc.). 

[0103] Through the processes described above, schemes 
are prepared in the sequence of order receipt, production and 
order placement in the direction from post-steps to pre-steps, 
taking the restricting conditions of the individual schemes 
into consideration. For example, schemes of order receipt, 
production and order placement are planned in a final 
product assembly step, a primary article producing step and 
a secondary article producing step. After these schemes are 
planned, purchase schemes are planned in the opposite 
direction, that is, the direction from pre-steps to post-steps. 
Based on the purchase schemes, the production schemes are 
corrected, and supply schemes are planned. 

[0104] The purchase scheme processing portion 1034 
plans a supply scheme based on the supply scheme planned 
by the supply scheme processing portion 1025 of the pre- 
step. In a simplest model (where adjustments such as shifts 
by amounts of lead time of the step concerned and the 
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pre-step are still needed), the purchase scheme processing 
portion 1034, upon receiving the scheme number of supply 
from the supply scheme processing portion 1025 of the 
pre-step, can directly determine the received number as a 
scheme number of purchase. In reality, however, a plurality 
of pre -steps can exist. In such a case, the purchase scheme 
processing portion 1034 determines a result obtained by 
totalizing the received numbers, as a scheme number of 
purchase. That is, since the scheme number of purchase 
equals a total of the scheme numbers of supply from the 
pre-steps, the purchase scheme processing portion 1034 can 
be said to be a processing portion for receiving and totalizing 
the scheme numbers of supply. If the scheme number of 
purchase is greater than or equal to the scheme number of 
production, it is determined that production can be accom- 
plished in conformance with the production scheme, and 
therefore the production scheme is not corrected. If the 
scheme number of purchase is less than the scheme number 
of production, it means that parts necessary for production 
in conformance with the production scheme have not been 
completely obtained, and therefore it is necessary to correct 
the scheme number of production based on the scheme 
number of purchase. That is, the production scheme pro- 
cessing portion 1032 re-plans a production scheme based on 
the scheme number of purchase. Then, based on the re- 
planned production scheme, the order placement scheme 
processing portion 1033 re-plans an order placement 
scheme. It is to be noted herein that the number of stock is 
information to be considered by the purchase scheme pro- 
cessing portion 1035, and is not considered in this process. 

[0105] After the scheme number of production is deter- 
mined, the supply scheme processing portion 1035 plans a 
supply scheme. First, the supply scheme processing portion 
1035 determines a sum of the scheme number of production 
calculated by the production scheme processing portion 
1032 and the number of stock stored in the number-of -stock 
retaining portion 1037 (that is, a shippable number). There- 
fore, if the shippable number is greater than or equal to the 
scheme number of order receipt calculated by the order 
receipt scheme processing portion 1031, the scheme number 
of order receipt is immediately set as a basic value of the 
scheme number of supply. The difference between the 
shippable number and the basic value is determined as a 
number of stock, whereby the order receipt balance retaining 
portion 1036 is updated. If the shippable number is less than 
the scheme number of order receipt, the shippable number is 
determined as a basic value of the scheme number of supply. 
In this case, the number of stock becomes zero. If there is 
only one post -step, the basic value determined in the above - 
described process is simply sent as the scheme number of 
supply to the production scheme processing portion 1040 of 
the post-step. If there are a plurality of post -steps, the basic 
value is distributed to the post-steps in accordance with the 
scheme numbers of order receipt sent from the post-steps 
provided that the shippable number is greater than or equal 
to the scheme number of order receipt. However, provided 
that the shippable number is less than the scheme number of 
order receipt, it is necessary to perform adjustment, such as 
allocation in accordance with the ratio between the basic 
value and the scheme number of order receipt sent from each 
post-step. Before the scheme number of supply is sent to the 
post-step, the supply scheme processing portion 1035 per- 
forms such a correction as to meet a restricting condition set 
in the supply scheme processing portion 1035, if necessary. 



Furthermore, if a restricting condition regarding material 
flow, it is necessary to perform a correction that complies 
with the condition. 

[0106] Thus, purchase schemes and supply schemes are 
planned in the direction from pre-steps toward post-steps, 
and production schemes are corrected if necessary. When it 
become necessary to revise any one of the schemes, each 
scheme is corrected again in the direction from post-steps 
toward pre-steps. In accordance with the correction, each 
scheme is corrected in the direction from pre-steps toward 
post-steps. The production scheme planning system of this 
embodiment plans various schemes in the sequence of 
scheme-object periods, by repeatedly performing the above- 
described process. 

[0107] In this embodiment, schemes of individual con- 
nected steps are sequentially planned, so that during the 
planning of schemes in each step, the contents of schemes of 
other steps can be reflected. That is, the scheme processing 
portions 1031-1035 are designed in such a manner that 
restricting conditions can be set. Therefore, during the 
scheme planning of each scheme processing portion 1031- 
1035, individually set restricting conditions can be reflected. 
Hence, schemes with high precision can be planned. Fur- 
thermore, with reference to the scheme numbers that are 
exchanged between a plurality of steps or within steps while 
being corrected, it is possible to easily determine which 
scheme of which step has a restricting condition that bottle- 
necks the scheme planning and that adversely affects the 
scheme planning of the entire system. Therefore, by improv- 
ing the production step that cannot help but set the bottle- 
necking restricting condition of a scheme planning portion, 
and by correcting the restricting condition as much as 
possible, the production efficiency of the entire system can 
be improved. 

[0108] Although in this embodiment, the process of com- 
paring scheme numbers is performed, the scheme numbers 
compared are the scheme numbers of identical vehicles, 
identical models or options, or identical parts. Therefore, it 
should be apparent that if the production scheme planning 
apparatuses 1020, 1030, 1040 handle a plurality of kinds of 
vehicles, production scheme planning or the like is per- 
formed for each kind of vehicle. 

[0109] Furthermore, although in the embodiment, produc- 
tion schemes are planned within a range limited to con- 
nected production scheme planning apparatuses, it is also 
possible to set a restricting condition based on other factors, 
for example, a restricting condition such that pushed-up 
production is performed to increase the stock in anticipation 
of an increase in the number of order-received pieces during 
a peak period. 

[0110] Still further, although the embodiment is described 
above in conjunction with an example of the production 
scheme planning, the embodiment is also applicable to sales 
schemes. 

[0111] This embodiment makes it possible to set restrict- 
ing conditions regarding production, material flow, etc., for 
each scheme planning means, and makes it possible to 
reflect the individually set restricting conditions during the 
planning of each scheme. Therefore, schemes with increased 
precision can be planned. 

[0112] Furthermore, in the embodiment, scheme planning 
means for planning schemes regarding order placement and 
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receipt and sales or production are provided corresponding 
to the schemes to be planned, in each location. This con- 
struction makes it possible to provide each location with a 
general-purposed construction, and further facilitates unifi- 
cations and abolishment of places for integration into a 
system. 

[0113] The invention is also applicable to a program that 
causes a computer to function as a scheme planning appa- 
ratus such as the demand-supply scheme planning apparatus 
20 or the production scheme planning apparatuses 1020, 
1030, 1040, and is also applicable to a recording medium in 
which such a program is recorded in a computer- readable 
fashion. The recording medium includes CD-ROMs, floppy 
disks, DVD-ROMs, and various other media. The recording 
medium may also be a computer-readable program trans- 
mission medium that causes a computer to function as a 
scheme planning apparatus. 

[0114] While the invention has been described with ref- 
erence to what are presently considered to be preferred 
embodiments thereof, it is to be understood that the inven- 
tion is not limited to the disclosed embodiments or con- 
structions. On the contrary, the invention is intended to cover 
various modifications and equivalent arrangements within 
the spirit and scope of the invention. 

What is claimed is: 

1. A demand-supply scheme planning apparatus compris- 
ing: 

first means for storing data regarding a cost and a time that 
are needed between a purchase step and a supply step 
of each demand-supply step of a supply chain in which 
a plurality of demand-supply steps each having an 
order receipt step, an order placement step, a purchase 
step, and a supply step that are related to a commodity; 

second means for inputting an order receipt scheme of a 
demand-supply step of the plurality of steps that is 
located at a supply-side terminal of the supply chain; 

third means for determining scheme data regarding the 
order receipt step, the order placement step, the pur- 
chase step, and the supply step of each of the plurality 
of demand-supply steps based on the order receipt 
scheme inputted and a predetermined parameter; 

fourth means for calculating a profitability index of the 
supply chain based on the scheme data determined and 
the data stored by the first means; 

fifth means for changing the parameter; and 

sixth means for setting, as a demand-supply scheme, 
scheme data that maximizes the profitability index 
calculated by the fourth means, of the scheme data 
determined by the third means using the parameter 
changed. 

2. An apparatus according to claim 1, wherein the com- 
modity includes a product and a part. 

3. An apparatus according to claim 1, wherein the com- 
modity include a service. 

4. An apparatus according to claim 1, wherein the third 
means determines an amount of order placement of the 
demand-supply step, based on at least an amount of order 
receipt, an amount of stock, and a target amount of stock of 
the demand-supply step. 



5. An apparatus according to claim 4, wherein the param- 
eter includes the target amount of stock, and the fifth means 
changes the target amount of stock. 

6. An apparatus according to claim 1, wherein the first 
means further stores data regarding an order-receivable 
amount of each demand-supply step, and the fifth means 
changes a parameter regarding order receipt, as one of the 
predetermined parameter, within the order-receivable 
amount. 

7. An apparatus according to claim 1, wherein the fifth 
means changes a parameter that sets a starting timing of the 
order placement step. 

8. A demand-supply scheme planning method comprising: 

storing first data regarding a cost and a time that are 
needed between a purchase step and a supply step of 
each demand-supply step of a supply chain in which a 
plurality of demand-supply steps each having an order 
receipt step, an order placement step, a purchase step, 
and a supply step that are related to a commodity; 

inputting an order receipt scheme of a demand-supply 
step of the plurality of steps that is located at a 
supply-side terminal of the supply chain; 

determining scheme data regarding the order receipt step, 
the order placement step, the purchase step, and the 
supply step of each of the plurality of demand-supply 
steps based on the order receipt scheme inputted by 
sequentially changing a variable parameter; 

calculating a profitability index of the supply chain based 
on the scheme data determined and the first data; 

changing a value of the variable parameter; and 

setting, as a demand-supply scheme, scheme data that 
maximizes the profitability index calculated, of the 
scheme data determined using the variable parameter. 

9. A method according to claim 8, wherein the commodity 
includes a product and a part. 

10. A method according to claim 8, wherein the commod- 
ity include a service. 

11. A method according to claim 8, further comprising 
determining an amount of order placement of the demand- 
supply step, based on at least an amount of order receipt, an 
amount of stock, and a target amount of stock of the 
demand-supply step. 

12. A method according to claim 11, wherein the param- 
eter includes the target amount of stock. 

13. A method according to claim 8, further comprising: 

storing data regarding an order-receivable amount of each 
demand-supply step; and 

changing a parameter regarding order receipt, as one of 
the variable parameter, within the order-receivable 
amount. 

14. A method according to claim 8, further comprising 
changing a parameter that sets a starting timing of the order 
placement step. 

15. A computer programmed to perform the method 
according to claim 8. 

16. A computer- read able medium storing a program to 
perform the method according to claim 8. 

17. A demand-supply scheme planning apparatus com- 
prising: 

first means for storing first data regarding a cost and a 
time that are needed between purchase of the product or 
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a part and shipment of the product in each demand- 
supply step of supply chain in which a plurality of 
demand-supply steps, second data regarding a trans- 
portation cost involved in the shipment of the product 
and a time needed for transportation of the product, and 
third data regarding targets of stock of the product and 
the member of each demand-supply step, wherein the 
each demand-supply step places an order for a product 
or a member for producing the product upon receiving 
an order for the product, and that ships the product 
purchased in accordance with the order placed or that 
produces and ships the product using the member 
purchased in accordance with the order placed; 

second means for inputting stock records of the product 
and the member of each demand-supply step of the 
supply chain; 

third means for inputting an order receipt scheme of the 
product of a demand-supply step located at a shipment- 
side terminal of the supply chain; 

fourth means for calculating a profitability index of the 
supply chain based on scheme data regarding order 
receipt, order placement, purchase and shipment of 
each demand-supply step, and the first and second data 
stored by the first means; and 

fifth means for setting the scheme data regarding order 
receipt, order placement, purchase and shipment of 
each demand-supply step so as to increase the profit- 
ability index, based on the order receipt scheme input- 
ted and the stock record inputted, and the third data 
stored by the first means. 

18. An apparatus according to claim 17, wherein the fifth 
means determines a deviation between a value obtained by 
subtracting the order receipt scheme of the demand -supply 
step located at the shipment-side terminal from the stock 
record of the demand-supply step and the stock target value 
of the demand-supply step, as an amount of order placement, 
and distributing the amount of order placement as order 
placement to a demand-supply step where the order place- 
ment from the demand-supply step at the shipment-side 
terminal is possible, in such a manner that a profit increases, 
based on the first and the second data stored by the first 
means. 

19. An apparatus according to claim 17, further compris- 
ing: 

sixth means for setting an order receivable range of each 
demand-supply step based on a fourth data regarding a 
product order receivable range of each demand-supply 
step stored in data stored by the first means; and 

seventh means for determining appropriateness of each 
demand-supply step based on the order receivable 
range set by the sixth means and the order receipt of 
each demand-supply step set by the fifth means. 

20. An apparatus according to claim 19, wherein the 
seventh means determines whether a processing capability 
of each demand-supply step is excess or insufficient. 

21. An apparatus according to claim 17, further compris- 
ing: 

sixth means for setting an order receivable range of each 
demand-supply step based on a fourth data regarding a 
product order receivable range of each demand -supply 
step stored in data stored by the first means; and 



seventh means for determining whether the order receipt 
of each demand-supply step set by the fifth means is 
within the order receivable range set for the corre- 
sponding demand-supply step by the sixth means; and 

eighth means for, if the seventh means determines that the 
order receipt is not within the order receivable range, 
changing the scheme data set by the fifth means so that 
the order receipt of the demand-supply step subjected 
to the determination becomes within the corresponding 
order receivable range. 

22. An apparatus according to claim 21, wherein the 
eighth means switches a portion or a whole amount of the 
order receipt of the demand-supply step subjected to the 
determination to order receipt of a demand-supply step that 
is capable of shipping a product identical to that shipped by 
the demand-supply step subjected to the determination. 

23. An apparatus according to claim 21, wherein the 
seventh changes, in time, at least of amount of the order 
receipt of the demand-supply step subjected to the determi- 
nation relative to the order receipt scheme. 

24. An apparatus according to claim 23, wherein the 
seventh determines whether a sum of the changed order 
receipt and the order receipt set by the fifth means is within 
the order receivable range set by the sixth means, if the 
eighth means accomplishes order receipt changing, in time, 
at least of amount of the order receipt. 

25. An apparatus according to claim 21, wherein the 
eighth means changes at least a portion of the third data of 
each demand-supply step stored by the first means. 

26. An apparatus according to claim 21, wherein the 
eighth means changes the scheme data so that the order 
receipt of each demand-supply step becomes within the 
corresponding order receivable range and so that the prof- 
itability index increase. 

27. An apparatus according to claim 17, further compris- 
ing output means for outputting the scheme data set by the 
fifth means. 

28. A demand-supply scheme planning method compris- 
ing the steps of: 

storing first data regarding a cost and a time that are 
needed between purchase of the product or a part and 
shipment of the product in each demand-supply step of 
supply chain in which a plurality of demand-supply 
steps, second data regarding a transportation cost 
involved in the shipment of the product and a time 
needed for transportation of the product, and third data 
regarding targets of stock of the product and the mem- 
ber of each demand-supply step, wherein the each 
demand-supply step places an order for a product or a 
member for producing the product upon receiving an 
order for the product, and that ships the product pur- 
chased in accordance with the order placed or that 
produces and ships the product using the member 
purchased in accordance with the order placed; 

inputting stock records of the product and the member of 
each demand-supply step of the supply chain; 

inputting an order receipt scheme of the product of a 
demand-supply step located at a shipment-side terminal 
of the supply chain; 

calculating a profitability index of the supply chain based 
on scheme data regarding order receipt, order place- 
ment, purchase and shipment of each demand-supply 
step, and the first and second data stored by the first 
means; and 



04/30/2004, EAST Version: 1.4.1 



US 2001/0020230 Al 



13 



Sep. 6, 2001 



setting the scheme data regarding order receipt, order 
placement, purchase and shipment of each demand- 
supply step so as to increase the profitability index, 
based on the order receipt scheme inputted and the 
stock record inputted, and the third data stored by the 
first means. 

29. A computer-readable medium storing a program to 
perform the method according to claim 28. 

30. A scheme planning system that plans a sales scheme 
or a production scheme of each of a plurality of locations 
through exchange of information regarding a number of 
material flow between scheme planning apparatuses which 
are disposed respectively in the locations and which are 
connected in accordance with material flow, the scheme 
planning system comprising: 

scheme processing means for planning a scheme regard- 
ing order receipt, placement and sales or production are 
provided corresponding to schemes to be planned in 
each location, wherein each scheme processing means 
is settable with a restricting condition regarding at least 
sales, production and material flow. 

31. A scheme planning system that plans a sales scheme 
or a production scheme of each of a plurality of locations 
connected in accordance with a material flow, through 
exchange of information regarding a number of the material 
flow between scheme planning apparatuses that are disposed 
respectively in the locations, the scheme planning system 
comprising: 

a plurality of scheme planning apparatus comprising: 

first means for planning an order receipt scheme by 
determining a number of articles requested of a location 
concerned from a post-location located at a later stage 
in a material flow path, as a scheme number of order 
receipt; 

second means for planning a sales scheme or a production 
scheme by determining a scheme number of sales/ 
production of the location concerned based on the 
scheme number of order receipt from the order receipt 
scheme processing means; 

third means for planning an order placement scheme by 
determining a number of articles requested of a pre- 
location located at an earlier stage in the material flow 
path, as a scheme number of order placement, in order 
to realize the sales/production scheme planned by the 
second means; 

fourth means for planning a shipment scheme by deter- 
mining a number of articles shipped from the step 
concerned to the post-step, as a scheme number of 
shipment; and 

fifth means for planning a purchase scheme by determin- 
ing a number of purchase sent from the pre -location to 
the location concerned, as a scheme number of pur- 
chase, 

wherein the first, second, third, fourth and fifth means 
determine the scheme number in accordance with a 
restricting condition that is set individually for the first, 
second, third, fourth and fifth means regarding at least 
sales, production and material flow. 

32. A system according to claim 31, wherein 

the scheme planning apparatus further comprising: 



the sixth means for retaining a number of articles that 
cannot be processed within a scheme object period, of 
the number of articles that are determined the sales/ 
production scheme processing means and that are 
requested from the post-location, as a number of order 
receipt balance, wherein 

the sixth means determines a scheme number of sales/ 
production during the scheme object period, taking into 
consideration the number of order receipt balance of a 
period immediately prior to the scheme object period. 

33. A system according to claim 31, wherein 

the scheme planning apparatus further comprising: 

sixth means for retaining a number of articles that are not 
shipped to the post-step within a scheme object period, 
of the scheme number of sales or the scheme number of 
production determined the second means, as a number 
of stock, wherein the second means determines a 
scheme number of sales/production during the scheme 
object period, taking into consideration the number of 
stock of a period immediately prior to the scheme 
object period. 

34. A scheme planning method for planning a sales 
scheme or a production scheme of each of a plurality of 
locations connected in accordance with a material flow, 
through exchange of information regarding a number of the 
material flow between the locations, the scheme planning 
method comprising the steps of: 

(A) determining a number of articles requested of a 
location concerned from a post- location located at a 
later stage in a material flow path, as a scheme number 
of order receipt; 

(B) planning a sales scheme or a production scheme by 
determining a scheme number of sales/production of 
the location concerned based on the scheme number of 
order receipt from the (A)step; 

(C) determining a number of articles requested of a 
pre-location located at an earlier stage in the material 
flow path, as a scheme number of order placement, in 
order to realize the sales scheme or the production 
scheme planned by the (B) step; 

(D) planning the sales/production scheme of each location 
sequentially in a direction from a post-location to a 
pre-location by receiving the scheme number of order 
receipt from an immediate post-location, and giving the 
scheme number of order placement to an immediate 
pre-location. 

35. A scheme planning method according to claim 34, 
further comprising the steps of: 

(E) determining a number of purchase sent from the 
pre-location to the location concerned, as a scheme 
number of purchase; and 

(F) determining a number of articles shipped to the 
post-step, as a scheme number of shipment, wherein 

that the (B) step re -plans a sales/production scheme, and 
sequentially corrects the scheme number of order 
receipt and the scheme number of order placement 
based on the sales/production scheme corrected by 
re-planning, if it is determined that the sales/production 
scheme planned cannot be accomplished based on the 
scheme number of purchase determined in the (E)step. 

* * * * * 
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